Layer-by-layer construction of protein architectures through avidin-biotin and lectin-sugar interactions for biosensor applications.
In this review, the preparation and properties of protein architectures constructed by layer-by-layer (LbL) deposition through avidin-biotin and concanavalin A (Con A)-sugar interactions are discussed in relation to their use for optical and electrochemical biosensors. LbL films can be constructed through the alternate deposition of avidin and biotin-labeled enzymes on the surfaces of optical probes and electrodes. The enzymes retain their catalytic activity, resulting in the formation of optical and electrochemical biosensors. Alternatively, Con A can be used to construct enzyme-containing LbL films and microcapsules using sugar-labeled enzymes. Some enzymes such as glucose oxidase and horseradish peroxidase can be used for this purpose without labeling with sugar, because these enzymes contain intrinsic hydrocarbon chains on their molecular surfaces. The Con A/enzyme LbL architectures were successfully used to develop biosensors sensitive to specific substrates of the enzyme. In addition, Con A-based films can be used for the optical and electrochemical detection of sugars.